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Specification 
TRACTOR 

Technical Field 

The present invention relates to a tractor. 

Background Art 

Conventionally, as a type of tractor, there has been 
known a tractor in which an engine is mounted on a front 
portion of a vehicle body frame, a driver's part is provided 
at a position behind the engine, a transmission casing is 
provided at a position below a driver's seat mounted in the 
driver's part, a PTO transmission mechanism is mounted in 
the inside of the transmission casing, and a PTO shaft which 
is interlockingly connected with the PTO transmission 
mechanism projects rearwardly from a rear wall of the 
transmission casing (see Japanese Patent Laid-open 
Hei7 (1995) -232570, for example). 

Further, as a type of tractor, there has been known 
a tractor in which a proximal end portion of a lift arm is 
pivotally mounted on an upper portion of the transmission 
casing, a lift cylinder mounting portion is provided in a 
state that the lift cylinder mounting portion projects 
rearwardly from a rear wall of the transmission casing, and 
a lift cylinder which extends or contracts in the vertical 
direction is interposed between the lift cylinder mounting 
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portion and a middle portion of the lift arm (see Japanese 
Patent Laid-open Hei9 (1997) -109710, for example). 

However, in the above-mentioned tractor, since the 
PTO transmission mechanism is mounted in the inside of the 
transmission casing, it is necessary to perform the 
assembling operation and the maintenance operation of the 
PTO transmission mechanism in the inside of the transmission 
casing whereby there arises a drawback that the operation 
becomes cumbersome and, at the same time, there also arises 
a drawback that the transmission casing per se is large-sized 
in the rearward direction. 

Further, in the above-mentioned latter tractor, since 
the lift cylinder mounting portion is provided in a state 
that lift cylinder mounting portion projects rearwardly from 
the rear wall of the transmission casing, the adjustment 
to arrange the lift cylinder which is interposed between 
the lift cylinder mounting portion and a middle portion of 
the lift arm vertically or substantially vertically becomes 
cumbersome . 

That is, since the transmission casing becomes 
large- si zed in the rearward direction, when the lift cylinder 
is simply interposed between the lift cylinder mounting 
portion which is provided in a state that the lift cylinder 
mounting portion projects in the rearward direction from 
the rear wall and the middle portion of the lift arm, the 
lift cylinder assumes an inclined posture. Eventually, 
there arise drawbacks that a large lift cylinder having a 
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long stroke becomes necessary and, at the same time, a power 
loss is generated. 

Accordingly, by pivotally mounting a proximal end 
portion of the lift arm as close as possible to a rear end 
portion of the transmission casing or by elongating an arm 
length of the lift arm, the posture of the lift cylinder 
may be arranged vertically or substantially vertically. 
However, the arrangement requires a cumbersome operation 
that the arrangement must be performed only after confirming 
the change of strength of the pivotal mounting structure 
of the proximal end portion of the lift arm, the kinetic 
change (the change of the moment) brought about by the change 
of the arm length of the lift arm, change of the elevation 
and lowering locus of a working machine which is connected 
to the lift arm and the like. 

Disclosure of the Invention 

Accordingly, it is an object of the present invention 
to provide a tractor which is characterized in that a PTO 
casing which incorporates a PTO transmission mechanism 
therein is detachably mounted on a rear portion of a 
transmission casing and, at the same time, the PTO casing 
is mounted in a state that a front portion thereof is housed 
in the inside of the transmission casing. 

Further, a proximal end portion of the lift arm is 
pivotally mounted on an upper portion of the transmission 
casing, a lift cylinder mounting portion is formed on a lower 
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portion of a side wall of the PTO casing, and a lift cylinder 
which performs an extension-and-contraction movement in the 
vertical direction is interposed between the lift cylinder 
mounting portion and a middle portion of the lift arm. 

Brief Explanation of Drawings 

Fig. 1 is a side view of a tractor according to the 
present invention ; 

Fig. 2 is a side view of a clutch part and a transmission 

part ; 

Fig. 3 is a cross-sectional explanatory side view of 
the clutch part and the transmission part; 

Fig. 4 is a cross-sectional explanatory side view of 
the clutch part; 

Fig. 5 is a cross-sectional explanatory side view of 
a main transmission part; 

Fig. 6 is a cross-sectional explanatory back view of 
the main transmission part; 

Fig. 7 is an enlarged cross-sectional explanatory back 
view of an upper portion of the main transmission part; 

Fig. 8 is a cross-sectional explanatory side view of 
a sub transmission part and a PTO transmission part; 

Fig. 9 is a cross-sectional plan explanatory view of 
a differential mechanism; 

Fig. 10 is a back view of a PTO transmission part; 

Fig. 11 is a back view with a part broken away of the 
PTO transmission part; 
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Fig. 12 is a cross-sectional side view of a clutch 
part of a single-clutch specification; 

Fig. 13 is a cross-sectional explanatory side view 
of a sub transmission part as another embodiment; and 

Fig. 14 is a cross-sectional explanatory side view 
of the sub transmission part as another embodiment. 

Best Mode for Carrying out the Invention 

The mode for carrying out the invention is explained 
hereinafter. 

That is, in a tractor according to the present 
invention, a PTO casing which incorporates a PTO transmission 
mechanism therein is detachably mounted on a rear portion 
of a transmission casing and, at the same time, the PTO casing 
is mounted in a state that a front portion thereof is housed 
in the inside of the transmission casing. 

Further, a proximal end portion of the lift arm is 
pivotally mounted on an upper portion of the transmission 
casing, a lift cylinder mounting portion is formed on a lower 
portion of a side wall of the PTO casing, and a lift cylinder 
which performs an extension-and-contract ion movement in the 
vertical direction is interposed between the lift cylinder 
mounting portion and a middle portion of the lift arm. 

Symbol A shown in Fig. 1 indicates the tractor according 
to the present invention. In the tractor A, the prime mover 
part 2 is mounted on a body frame 1, the transmission part 
4 is interlockingly and contiguously mounted on the prime 
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mover part by way of a clutch part 3, a driver's portion 
5 is arranged on the transmission part 4 and, at the same 
time, a PTO transmission part 6 is detachably and 
interlockingly connected with a rear portion of the 
transmission part 4, while a pair of left and right front 
wheels 7,7 are interlockingly connected to the transmission 
part below the above-mentioned body frame 1 by way of a front 
axle casing (not shown in the drawing) , a pair of left and 
right rear wheels 9, 9 are interlockingly connected with the 
above-mentioned transmission part 4 by way of rear axle 
casings 8,8 (see Fig, 9). Numeral 10 indicates a front 
portion guard frame, numeral 11 indicates a rear portion 
guard frame, numeral 12 indicates a top link for connecting 
a working machine to the tractor, numeral 13 indicates a 
lower link for connecting the working machine to the tractor, 
and numeral 14 indicates a working-machine connecting 
member . 

In the prime mover part 2, as shown in Fig. 1, an engine 
15 and the like are mounted on the body frame 1, wherein 
the engine 15 and the like are covered with a hood 16 in 
a state that the hood can be opened or closed. 

The clutch part 3 , as shown in Fig. 2toFig. 4, rotatably 
supports an inner-and-outer duplicate drive shaft body 18 
which extends in the longitudinal direction in the inside 
of a clutch housing 17 , wherein the inner-and-outer duplicate 
drive shaft body 18 is formed of an inner drive shaft 19 
which extends in a longitudinal direction and a 
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cylindrically-shaped outer drive shaft 20 which is rotatably 
fitted on an outer periphery of the inner drive shaft 19. 

Further, out of the inner drive shaft 19 and the outer 
drive shaft 20, a proximal portion (a front end portion) 
of the inner drive shaft 19 is inter lockingly connected with 
the engine 15 by way of a traveling clutch 21 and, at the 
same time, a distal end portion (a rear end portion) of the 
inner drive shaft 19 is inter lockingly connected with a 
traveling-system power transmission mechanism 22 described 
later. Further, a proximal portion { front end port ion) of 
the outer drive shaft 20 which constitutes another drive 
shaft is interlockingly connected with the engine 15 by way 
of a PTO clutch 22 and, at the same time, a distal end portion 
(a rear end portion) of the outer drive shaft 20 is 
interlockingly connected with a PTO-system power 
transmission mechanism 52 described later. 

Here, a front-end-peripheral portion of the main 
transmission casing 53 of the transmission part 4 described 
later is detachably connected to a rear-end-peripheral 
portion of the clutch housing 17. In the above-mentioned 
inner-and-outer duplicate drive shaft body 18, a distal-end 
portion thereof is pivotally supported on a bearing 24 which 
is arranged at a front portion in the inside of the clutch 
housing 17, while a rear-end portion thereof is pivotally 
supported on a bearing 25 which is arranged on a front portion 
in the inside of the main transmission casing 53. 

Further, a rear wall 27 having an opening portion 26 
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in the center portion thereof is formed on an inner peripheral 
portion of a rear end of the clutch housing 17 . A cylindrical 
support body 28 which extends in the longitudinal direction 
is mounted on the rear wall 27 in a state that the cylindrical 
support body 28 passes through the opening portion 26. An 
outer-peripheral surface of the middle portion of the 
above-mentioned inner-and-outer duplicate drive shaft body 
18 is supported by the cylindrical support body 28. 

Then, in the cylindrical support body 28, a diameter 
of a front portion 28a thereof which is positioned in the 
inside of the clutch housing 17 is reduced and, on the other 
hand, a diameter of a rear portion 28b which is positioned 
in the inside of the main transmission casing 53 is enlarged. 
A mounting flange member 28c is formed on an outer-peripheral 
surface of the rear portion 28b and the mounting flange member 
28c is brought into contact with a rear surface of the rear 
wall 27 of the clutch housing 17 from behind and, at the 
same time, is mounted on the rear wall 27 using a mounting 
bolt 29. 

Further, the inner drive shaft 19 is formed in a split 
manner into a front split drive shaft member 30 and a rear 
split drive shaft member 31 and, at the same time, both of 
the split drive shaft members 30, 31 are interlockingly 
connected with each other in the inside of the outer drive 
shaft 20. A split position (interlocking connection 
portion) between the front split drive shaft member 30 and 
the rear split drive shaft member 31 is arranged in the 
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vicinity of the connection portion of the clutch housing 
17 and the main transmission casing 53, that is, in the inside 
of the rear portion 28b of the cylindrical support body 28. 

Further, a distal-end portion of the front split drive 
shaft member 30 and a proximal-end portion of the rear split 
drive shaft member 31 are detachably and interlockingly 
connected with each other by spigot fitting. 

That is, a fitting projection member 30a is mounted 
on a distal-end surface of the front split drive shaft member 

30 in a state that the fitting projection member 30a projects 
in the rearward direction, while a proximal-end-side fitting 
recessed portion 31a is formed in a proximal-end surface 
of the rear split drive shaft member 31 . The above-mentioned 
fitting projection member 30a is fitted in the inside of 
the proximal-end-side fitting recessed portion 31a by spigot 
fitting and, at the same time, a cylindrical connection body 
32 having an axis thereof directed in the longitudinal 
direction is engaged with a spline groove 30b which is formed 
in an outer-peripheral surface of the distal-end portion 
of the front split drive shaft member 30 and a spline groove 
31b which is formed in an outer-peripheral surface of the 
proximal-end portion of the rear split drive shaft member 

31 by spline fitting. 

The outer drive shaft 20 has a front portion 20a thereof 
formed with a small diameter along the outer peripheral 
surface of the inner drive shaft 19 and a rear portion 20b 
thereof formed with a large diameter along the outer 
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peripheral surface of the above-mentioned cylindrical 
connection body32 and, bearings 33, 34 are interposed between 
an outer peripheral surface of the rear portion 20b and an 
inner peripheral surface of the rear portion 28b of the 
cylindrical support body 28. 

Further, a distal-end portion of the outer drive shaft 
20 extends in the rearward direction than the rear end of 
the cylindrical support body 28 and a PTO drive gear 20c 
is integrally formed on the outer peripheral surface of the 
distal-end portion of the outer drive shaft 20. Numeral 
35 indicates a PTO drive gear support bearing. 

In this manner, the inner drive shaft 19 is formed 
in a split manner into the front split drive shaft member 
30 and the rear split drive shaft member 31 and, at the same 
time, both of the drive shaft members 30 , 31 are interloc kingly 
connected with each other in the inside of the outer drive 
shaft 20 . Accordingly, compared to a conventional technique, 
that is, a technique in which a distal-end portion of an 
inner drive shaft is extended to the position behind the 
distal -end portion of the outer drive shaft and the distal -end 
portion of the inner drive shaft is coaxially and 
interlockingly connected with a proximal-end portion of a 
PTO-system input shaft in an abutted manner by way of a 
cylindrical shaft coupling, even when the clutch housing 
17 and the main transmission casing 53 are connected to each 
other in the longitudinal direction and the inner-and-outer 
duplicate drive shaft body 18 passes through the inside of 
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the clutch housing 17 and the main transmission casing 53, 
it is possible to overcome the drawback that the main 
transmission casing 53 becomes elongated or large-sized in 
the longitudinal direction. 

Further, it is possible to facilitate an assembling 
operation when the clutch housing 17 and the main transmission 
casing 53 are connected as an assembly, and a maintenance 
operation which is performed after releasing the connection 
or the like. 

Still further, since the split position between the 
front split drive shaft member 30 and the rear split drive 
shaft member 31 of the inner drive shaft 19 is arranged in 
the vicinity of the connection portion of the clutch housing 
17 and the main transmission casing 53, it is possible to 
make a width of the main transmission casing 53 small in 
the longitudinal direction thus providing a compact body 
and, at the same time, it is possible to make a width of 
the assembling unit of the main transmission casing 53 small 
in the longitudinal direction thus realizing the reduction 
of the distribution cost of the assembling unit . As a result , 
a large number of units can be transferred at a time from 
outsourcing . 

Here, the fitting pro j ect ion member 30a which is formed 
on the distal-end portion of the front split drive shaft 
member 30 is detachably and interlockingly connected to the 
inside of the proximal-end-side fitting recessed portion 
31a which is formed on the proximal-end portion of the rear 
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split drive shaft member 31 by spigot fitting and hence, 
the front split drive shaft member 30 and the rear split 
drive shaft member 31 which are formed in a split manner 
can be assembled with high accuracy and can be interlockingly 
connected . 

Further, a traveling cylindrical operating body 36 
is longitudinally slidably fitted over the outer-peripheral 
surface of the outer drive shaft 20 and the outer-peripheral 
surface of the cylindrical support body 28 and a proximal-end 
portion of a traveling clutch operating lever 37 is 
interlockingly connected witharear portion of the traveling 
cylindrical operating body 36, while a clutch operating 
member 36a is mounted on a front-end peripheral portion of 
the traveling cylindrical operating body 36 and the clutch 
operating member 36a is arranged close to a motion receiving 
arm 21a of the traveling clutch 21 in a state that the clutch 
operating member 36a faces the motion receiving arm 21a of 
the traveling clutch 21 in an opposed manner. Numeral 38 
is a lever support shaft. 

In this manner, when the traveling clutch operating 
lever 37 is rotatably manipulated, the traveling cylindrical 
operating body 36 is allowed to slide in the forward direction 
and the clutch operating member 36a pushes the motion 
receiving arm 21a and the motion receiving arm 21a is rotated 
so as to allow the traveling clutch 21 to perform a power 
cutting operation . 

Further, a PTO cylindrical operating body 39 is 
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longitudinally slidably fitted on the outer-peripheral 
surface of the traveling cylindrical operating body 36 and 
a proximal-end portion of the PTO clutch operating lever 
40 is interlockingly connected with the rear portion of the 
PTO cylindrical operating body 39, while a clutch operating 
member 39a is mounted on a front-end-peripheral portion of 
the PTO cylindrical operating body 39 and the clutch operating 
member 39a is arranged close to the motion receiving arm 
22a of the PTO clutch 22 in a state that the clutch operating 
member 39a faces the motion receiving arm 22a of the PTO 
clutch 22 in an opposed manner . Numeral 4 1 is a lever support 
shaft . 

In this manner, when the PTO clutch operating lever 
40 is rotatably manipulated, the PTO cylindrical operating 
body 39 is allowed to slide in the forward direction and 
the clutch operating member 39a pushes the motion receiving 
arm 22a and the motion receiving arm 22a is rotated so as 
to allow the PTO clutch 22 to be performed a power cutting 
operation . 

With respect to the transmission part 4, as shown in 
Fig. 2 and Fig. 3, in the inside of the transmission casing 
45 which is formed in a cylindrical shape by extending the 
transmission casing 45 in the longitudinal direction, a main 
transmission mechanism 46, a sub transmission mechanism 47 
and a differential mechanism 48 are sequentially arranged 
from front to back and, at the same time, a creep transmission 
part 49 is detachably mounted on the transmission casing 
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45 and a creep transmission mechanism 50 which is formed 
on the creep transmission part 4 9 is in terloc kingly connected 
with the above-mentioned sub transmission mechanism 47 thus 
forming a traveling-system power-transmission mechanism 51 
which can perform the main transmission, the sub transmission 
and the creep transmission. Further, a PTO-system 
power-transmission mechanism 52 is interposed between the 
above-mentioned outer drive shaft 20 and a PTO transmission 
part 6 described later. 

Then, the transmission casing 45 is split in two, that 
is, the main transmission casing 53 which incorporates the 
main transmission mechanism 46 and the casing body 54 which 
incorporates the sub transmission mechanism 47 and the 
differential mechanism 48 . In the main transmission casing 
53, a front-end-peripheral portion thereof is detachably 
connected with the rear-end-peripheral portion of the clutch 
housing 17 using a connection bolt 56a and, at the same time, 
in the casing body 54 , a front -end-peripheral portion thereof 
is detachably connected with the rear -end-peripheral portion 
of the main transmission casing 53 by way of a support wall 
forming body 55 using a connection bolt 56b. 

Here, the constitutions of the main transmission 
casing 53, the main transmission mechanism 46, the casing 
body 54, the sub transmission mechanism 47 and the 
differential mechanism 48 are explained in this order. 
[Main transmission casing] 

The main transmission casing 53 is, as shown in Fig. 
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5 and Fig. 6, formed in a cylindrical shape which extends 
in the longitudinal direction and an inner support wall 57 
is formed on an inner-peripheral surface of the front portion 
thereof and interposes the main transmission mechanism 46 
between the inner support wall 57 and the above-mentioned 
support wall forming body 55 thus enabling the advancing 
transmission manipulation and retracting changeover 
manipulation having plural stages (5 stages in this 
embodiment) by the main transmission mechanism 46. 
[Main transmission mechanism] 

In the main transmission mechanism 46, as shown in 
Fig. 5 and Fig. 6, a distal-end portion (rear-end portion) 
of the rear split drive shaft member 31 is supported on a 
center portion of the inner support wall 57 by way of the 
above-mentioned bearing 25. A fifth-speed gear 31c is 
integrally formed on an outer-peripheral surface of the 
distal-end portion of the rear split drive shaft member 31 
which is positioned behind the bearing 25 and, at the same 
time, a distal-end-side fitting recessed portion 31d is 
formed on a rear-end surface of the rear split drive shaft 
member 31. A fitting projection member 58a which is 
pro j ected in the more frontward direction than a proximal -end 
surface (front-end surface) of a main-transmission main 
shaft 58 which extends in the longitudinal direction is fitted 
in the distal-end-side fitting recessed portion 31d in a 
state that the fitting projection member 58a is rotatable 
about an axis thereof , while the distal-end portion (rear-end 
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portion) of the main-transmission main shaft 58 is supported 
on the center portion of the support wall forming body 55 
in a state that the distal-end portion of the 
main-transmission main shaft 58 is rotatable about an axis 
thereof by way of a bearing 59. 

Then, on the main-transmission main shaft 58, 
fourth-speed, third-speed, second-speed and first-speed 
gears 60, 61, 62, 63 and a retracting changeover gear 64 
are sequentially mounted from the proximal-end portion side 
to the distal-end portion side in a state that the fourth, 
third, second, first-speed gears 60, 61, 62, 63 and the 
retracting changeover gear 64 are arranged in a spaced-apart 
manner in the longitudinal direction coaxially and rotatably 
around the outer-peripheral surf ace of the main-transmission 
main shaft 58 . 

Further, on the main-transmission main shaft 58, a 
third transmission body 65 which is arranged between the 
fifth-speed gear 31c and the fourth-speed gear 60, a second 
transmission body 66 which is arranged between the 
third-speed gear 61 and the second-speed gear 62, and a first 
transmission body 67 which is arranged between the 
first-speed gear 63 and the retracting changeover gear 64 
are mounted. 

Here, the respective transmission bodies 65, 66, 67 
include shaft- side interlocking connection members 65a , 66a , 
67a which are interlockingly connected to the 
main-transmission main shaft 58, 58, front /rear-gear-side 
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interlocking connection members 65b, 65c, 66b, 66c, 67b, 
67c which are interlockingly connected with the respective 
neighboring gears in the fore-and-aft directions, and slide 
connection members 65d, 66d, 67d which are engaged by spline 
fitting in a slidable manner in the axial direction between 
the respective shaft-side interlocking connection members 
65a, 66a, 67a and the respective gear-side interlocking 
connection members 65b, 65c, 66b, 66c, 67b, 67c. 

Then, the respective slide connection members 65d, 
66d, 67d are slidably manipulated to assume any one of a 
neutral position, a front slide transmission position and 
a rear slide transmission position. That is, at a neutral 
position, the respective slide connection members 65d, 66d, 
67d are positioned on the respective shaft-side interlocking 
connection members 65a, 66a, 67a, at a front slide 
transmission position, the respective slide connection 
members 65d, 66d, 67d interlockingly connects the respect ive 
shaft-side interlocking connection members 65a, 66a, 67a 
and the front-gear-side interlocking connect ion members 65b, 
66b, 67b after being slidably moved and are positioned between 
the shaft-side interlocking connection members 65a, 66a, 
67a and the front-gear-side interlocking connection members 
65b, 66b, 67b and, at a rear slide transmission position, 
the respective slide connection members 65d, 66d, 67d 
interlockingly connect the respective shaft-side 
interlocking connection members 65a, 66a, 67a and the 
rear-gear-side interlocking connection members 65c, 66c, 
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67c after being slidably moved and is positioned between 
the shaft-side interlocking connection members 65a, 66a, 
67a and the rear-gear-side interlocking connection members 
65c, 66c, 67c. 

Further, a main transmission sub shaft 70 which extends 
in the longitudinal direction is supported between the inner 
support wall 57 and the above-mentioned support wall forming 
body 55 by way of the front/rear bearings 68, 69. First, 
second, third transmission gear bodies 71, 72, 73 are 
coaxially and rotatably mounted on the outer-peripheral 
surface of the main transmission sub shaft 70. 

Further, a front gear 71a and a rear gear 71b which 
are integrally formed on the first transmission gear body 
71 are meshed with the fifth-speed gear 31c and the 
second-speed gear 60 respectively. Further, a front gear 
72a and a rear gear 72b which are integrally formed on the 
second transmission gear body 72 are meshed with the 
third-speed gear 61 and the second-speed gear 62 respectively 
Further, a front gear 73a which is integrally formed on the 
third transmission gear body 7 3 is meshed with the first-speed 
gear 63, while a rear gear 73b which is integrally formed 
on the third transmission gear body 73 is meshed with the 
retracting changeover gear 64 by way of a counter gear 74 
whose shaft is supported on the support wall forming body 
55. Numeral 75 indicates a counter gear support shaft and 
numeral 76 indicates a shaft support body formed in the inside 
of the main transmission casing 53. 
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still further^ as shown in Fig. 5 to Fig. 7, a slide 
body support shaft 80 which extends in the longitudinal 
direction is extended between the inner support wall 57 and 
the above-mentioned support wall forming body 55 in a state 
that the slide body support shaft 80 is slidable in the 
longitudinal direction at a position right above the 
above-mentioned main-transmission main shaft 58 and, at the 
same time, a lever interlocking shaft 81 which extends in 
the longitudinal direction is extended in a state that the 
lever interlocking shaft 81 which extends in the longitudinal 
direction is made parallel with a right side position of 
the slide body support shaft 80 and slidable in the 
longitudinal direction. A distal -end portion of an engaging 
member 82 which is formed in a state that the engaging member 
82 projects in the more leftward direction than the front 
portion of the lever interlocking shaft 81 is engaged with 
an engaging member 83 which is mounted on the front portion 
of the slide body support shaft 80, while an operation 
receiving member 84 is mounted on the rear-end portion of 
the lever interlocking shaft 81 which is extended to the 
inside of the casing body 54. An operation member 85a which 
is formed on the lower-end portion of the main transmission 
lever 85 is engaged with the operation receiving member 84. 
Numeral 97 indicates an operation-receiving member mounting 
pin . 

Then, as shown in Fig. 2, a tilting support body 86 
is mounted on a ceiling portion 54c of the casing body 54 
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and, as shown in Fig. 6, a lower portion of the main 
transmission lever 85 which extends in the vertical direction 
is supported on a tilting support member 87 mounted on the 
tilting support body 86 and hence, the main transmission 
lever 85 is allowed to be tiltably manipulated in the 
longitudinal and the lateral directions. A lower end of 
the operation member 85a which is formed on a lower-end 
portion of the main transmission lever 85 passes through 
the inside of a lever insertion hole 88 which is formed on 
the ceiling portion 54c and is engaged with the 
above-mentioned operation receiving member 84. Numeral 89 
indicates a lever neutral restoring spring. 

Further, as shown in Fig. 5 and Fig. 7, in a middle 
portion of the slide body support shaft 80, a slide 
restricting body 91 which is formed in a C-shape as viewed 
from back having a side opening portion 90 is fitted and, 
at the same time, a slide operation member 92 projects from 
the slide body support shaft 80 in the radial direction 
through the inside of the side opening portion 90. 

Further, first, second, third slide bodies 95, 94, 
93 are sequentially mounted on a slide body support shaft 
80 from back to front in a state that the first, the second, 
the third slide bodies 95, 94, 93 are slidable in the axial 
direction and, at the same time, the third slide body 93 
is arranged in front of the slide restricting body 91, while 
the first, the second slide bodies 95, 94 are arranged behind 
the slide restricting body 91. 
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Further, the respective slide bodies 95, 94, 93 are 
provided with boss portions 95a, 94a, 93a which are slidably 
fitted on the slide body support shaft 80, shift forks 95b, 
94b, 93b which are formed in a state that the shift forks 
95b, 94b, 93b are extended in the more downward direction 
on the left and right side than the respective boss portions 
95a, 94a, 93a and slide operation receiving members 95c, 
94c, 93c which are formed in a state that the slide operation 
receiving member 95c, 94c, 93c are extended from the 
respective boss portions 95a, 94a, 93a toward the slide 
restricting member 91. 

Further, the respective shift forks 95b, 94b, 93b of 
the first, the second, the third slide bodies 95, 94, 93 
are interlockingly connected with the slide connection 
members 67d, 66d, 65d of the above-mentioned first, second, 
third transmission bodies 67, 66, 65 respectively. 

Further, in the respective slide operation receiving 
members 95c, 94c, 93c of the first, the second, the third 
slide bodies 95, 94, 93, the slide body support shaft 80 
is rotated about an axis thereof so as to rotate the slide 
operation member 92 and the slide restricting body 91 in 
a given direction. Accordingly, the slide operation member 
92 is engaged with one given slide operation receiving member 
and the slide operation receiving member is slidably operated 
interlockingly with the longitudinal slide of the slide body 
support shaft 80 and, at the same time, either one of 
restricting members 91a, 91b which are mounted on the slide 
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restricting body 91 in a projecting manner is engaged with 
the other two slide operation receiving members and hence, 
it is possible to restrict both slide operation receiving 
members from being slidably operated interlockingly with 
the longitudinal slide of the slide body support shaft 80. 
Numeral 96 indicates a restricting projection member which 
is formed on the ceiling portion 54c of the casing body 54 
in a suspended manner for restricting the movement of the 
slide restricting body 91 in the axial direction. 

The main transmission mechanism 46 is constituted in 
the above-mentioned manner . The transmission manipulation 
(from first transmission manipulation to fifth transmission 
manipulation and retracting changeover manipulation) of the 
main transmission mechanism 46 is explained hereinafter. 
(First transmission manipulation) 

The main transmission lever 85 is rotatably 
manipulated in the rearward direction in an approximately 
vertically erected state and the rotary manipulation force 
is transmitted to the slide body support shaft 80 by way 
of the operation member 85a which is formed on a lower-end 
portion of the main transmission lever 85 — > the operation 
receiving member 84 — > the lever interlocking shaft 81 
the engaging member 82 — » the engaging member 83 — > the slide 
body support shaft 80so as to allow the slide body support 
shaft 80 to slide in the frontward direction. 

Accordingly, the sliding force of the slide body 
support shaft 80 in the frontward direction is transmitted 
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to the shift fork 95b by way of the slide operation member 
92 the slide operation receiving member 95c of the first 
slide body 95 — > the boss portion 95a and, thereafter, the 
slide connection member 67d of the first transmission body 
67 which is int erlockingly connected with the shift fork 
95b is slid from the neutral position to the front slide 
transmission position thus establishing a state in which 
the shaft-side interlocking connection member 67a and the 
front-gear-side interlocking connection member 67b are 
interlockingly connected with each other. 

As a result, the power transmitted from the engine 
15 to the inner-side drive shaft 19 is transmitted to the 
main-transmission main shaft 58 by way of the front split 
drive shaft member 30 — > the rear split drive shaft member 
31 — > the fifth-speed gear 31c the front gear 71a of the 
third transmission gear body 71 -> the main transmission sub 
shaft 70 -> the front gear 73a of the first transmission gear 
body 73 —> the first-speed gear 63 —> the front-gear-side 
interlocking connection member 67b of the first transmission 
body 67 — > the slide connection member 67d —> the shaft-side 
interlocking connection member 67a — > the main-transmission 
main shaft 58 thus performing the first transmission. 

Here, the slide operation member 92 is engaged with 
the slide operation receiving member 95c of the first slide 
body 95 and, at the same time, the forming members 91a, 91b 
of the slide restricting body 91 are engaged with the slide 
operation receiving members 94c, 93c of the second, the third 
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slide bodies 94^ 93 so as to restrict the movement of both 

slide bodies 94, 93. 

(second transmission manipulation) 

The main transmission lever 85 is rotatably 
manipulated in the rightward direction so as to rotate the 
operation member 85a which is formed on a lower-end portion 
of the main transmission lever 85 using the tilting support 
member 87 as a fulcrum in the leftward direction. The 
rotational force is transmitted to the slide body support 
shaft 80 by way of the operation receiving member 84 the 
lever interlocking shaft 81 — > the engaging member 82 — > the 
engaging member 83 — > the slide body support shaft 80 thus 
rotating the slide body support shaft 80 in the clockwise 
direction as viewed in a back view shown in Fig. 1, and, 
at the same time, rotating the slide restricting body 91 
in the clockwise direction by way of the slide operation 
member 92 . 

Subsequently, the main transmission lever 85 which 
is rotatably manipulated in the rightward direction is 
further rotatably manipulated in the frontward direction 
so as to allow the slide body support shaft 80 to slide in 
the rearward direction. 

Accordingly, the sliding force directed in the 
rearward direction of the slide body support shaft 80 is 
transmitted to the shift fork 94bbywayof the slide operation 
member 92 the slide operation receiving member 94c of the 
second slide body 94 — > the boss portion 94a the shift 
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fork 94b so as to allow the slide connection member 66d of 
the second transmission body 66 which is interlockingly 
connected to the shift fork 94b to slide from the neutral 
position to the rear slide transmission position thus 
establishing a state in which the shaft-side interlocking 
connection member 66a and the rear-gear-side interlocking 
connection member 66c are interlockingly connected with each 
other . 

As a result, the power which is transmitted from the 
engine 15 to the inner-side drive shaft 19 is transmitted 
to the main-transmission main shaft 58 by way of the front 
split drive shaft member 30 —> the rear split drive shaft 
member 31 — > the fifth-speed gear 31c — > the front gear 71a 
of the third transmission gear body 71^ the main transmission 
sub shaft 70 — > the rear gear 72b of the second transmission 
gear body 72 — > the second-speed gear 62 — > the rear-gear-side 
interlocking connection member 66c of the second 
transmission body 66 -> the slide connection member 66d — > 
the shaft-side interlocking connection member 66a —> the 
main-transmission main shaft 58 thus performing the second 
transmission • 

Here, the slide operation member 92 is engaged with 
the slide operation receiving member 94c of the second slide 
body 94 and, at the same time, the restricting member 91b 
of the slide restricting body 91 is engaged with the slide 
operation receiving members 95c, 93c of the first and the 
third slide bodies 95, 93 so as to restrict the movement 
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of both slide bodies 95, 93. 
(third transmission manipulation) 

The main manipulation lever 85 is rotatably 
manipulated in the rightward direction and, at the same time, 
is rotatably manipulated in the rearward direction so as 
to allow the slide body support shaft 80 to slide in the 
front direction. 

Accordingly, the sliding force directed to the 
frontward direction of the slide body support shaft 80 is 
transmitted tot he shift fork94bbywayof the slide operation 
member 92 — > the slide operation receiving member 94c of the 
second slide body 94 -> the boss portion 94a — > the shift 
fork 94b so as to allow the slide connection member 66d of 
the second transmission body 66 which is interlockingly 
connected to the shift fork 94b to slide from the neutral 
position to the front slide transmission position thus 
establishing a state in which the shaft-side interlocking 
connection member 66a and the front-gear-side interlocking 
connection member 66b are interlockingly connected with each 
other . 

As a result, the power which is transmitted from the 
engine 15 to the inner-side drive shaft 19 is transmitted 
to the main-transmission main shaft 58 by way of the front 
split drive shaft member 30 — > the rear split drive shaft 
member 31 —> the fifth-speed gear 31c the front gear 71a 
oft he first transmission gear body 7 1 -> the main transmission 
sub shaft 70 the front gear 72a of the second transmission 
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gear body 72 the third-speed gear 61 — > the front-gear-side 
interlocking connection member 66b of the second 
transmission body 66 — > the slide connection member 66d — > 
the shaft-side interlocking connection member 66a — > the 
main-transmission main shaft 58 thus performing the third 
transmission . 

Here, the slide operation member 92 is engaged with 
the slide operation receiving member 94c of the second slide 
body 94 and, at the same time, the restricting member 91b 
of the slide restricting body 91 is engaged with the slide 
operation receiving members 95c, 93c of the first and the 
third slide bodies 95, 93 so as to restrict the movement 
of both slide bodies 95, 93. 
(fourth transmission manipulation) 

The main transmission lever 85 is rotatably 
manipulated in the leftward direction so as to rotate the 
operation member 85a which is formed on the lower-end portion 
of the main transmission lever 85 using the tilting support 
member 87 as a fulcrum in the rightward direction. The 
rotational force is transmitted to the slide body support 
shaft 80 by way of the operation receiving member 84 — > the 
lever interlocking shaft 81 — > the engaging member 82 —> the 
engaging member 83 — > the slide body support shaft 80 thus 
rotating the slide body support shaft 80 in the 
counterclockwise direction as viewed in the back view shown 
in Fig. 7, and, at the same time, rotating the slide 
restricting body 91 in the counterclockwise direction by 
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way of the slide operation member 92. 

Subsequently, the main transmission lever 85 which 
is rotatably manipulated in the rightward direction is 
further rotatably manipulated in the frontward direction 
so as to allow the slide body support shaft 80 to slide in 
the rearward direction. 

Accordingly, the sliding force directed in the 
rearward direction of the slide body support shaft 80 is 
transmitted to the shift fork 93b by way of the slide operation 
member 92 — > the slide operation receiving member 93c of the 
third slide body 93 the boss portion 93a — > the shift fork 
93b so as to allow the slide connection member 65d of the 
third transmission body 65 which is interlockingly connected 
to the shift fork 93b to slide from the neutral position 
to the rear slide transmission position thus establishing 
a state in which the shaft-side interlocking connection 
member 65a and the rear-gear-side interlocking connection 
member 65c are interlockingly connected with each other. 

As a result, the power which is transmitted from the 
engine 15 to the inner-side drive shaft 19 is transmitted 
to the main-transmission main shaft 58 by way of the front 
split drive shaft member 30 — > the rear split drive shaft 
member 31 —> the fifth-speed gear 31c — > the rear gear 71b 
of the third transmission gear body 71 — > the fourth-speed 
gear 62 —> the rear-gear-side interlocking connection member 
65c of the third transmission body 65 — > the slide connection 
member 65d -> the shaft-side interlocking connection member 
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65a — > the main-transmission main shaft 58 thus performing 
the fourth transmission. 

Here, the slide operation member 92 is engaged with 
the slide operation receiving member 93c of the third slide 
body 93 and, at the same time, the restricting member 91a 
of the slide restricting body 91 is engaged with the slide 
operation receiving members 95c, 94c of the first and the 
second slide bodies 95, 94 so as to restrict the movement 
of both slide bodies 95, 94. 
(fifth transmission manipulation) 

The main manipulation lever 85 is rotatably 
manipulated in the leftward direction and, at the same time, 
is rotatably manipulated in the rearward direction so as 
to allow the slide body support shaft 80 to slide in the 
frontward direction. 

Accordingly, the sliding force directed to the 
frontward direction of the slide body support shaft 80 is 
transmitted to the shift fork 95b by way of the slide operation 
member 92 — > the slide operation receiving member 95c of the 
third slide body 95 —> the boss portion 95a the shift fork 
95b so as to allow the slide connection member 67d of the 
third transmission body 67 which is interlockingly connected 
to the shift fork 95b to slide from the neutral position 
to the front slide transmission position thus establishing 
a state in which the shaft-side interlocking connection 
member 67a and the front-gear-side interlocking connection 
member 67b are interlockingly connected with each other. 
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As a result, the power which is transmitted from the 
engine 15 to the inner-side drive shaft 19 is transmitted 
to the main-transmission main shaft 58 by way of the front 
split drive shaft member 30 the rear split drive shaft 
member 31 — > the fifth-speed gear 31c — > the front-gear-side 
interlocking connection member 65b of the third transmission 
gear body 67 -> the slide connection member 67d — > the 
shaft-side interlocking connection member 65a the 
main-transmission main shaft 58 thus performing the fifth 
transmission . 

Here, the slide operation member 92 is engaged with 
the slide operation receiving member 93c of the third slide 
body 93 and, at the same time, the restricting member 91a 
of the slide restricting body 91 is engaged with the slide 
operation receiving members 95c, 94c of the first and the 
second slide bodies 95, 94 so as to restrict the movement 
of both slide bodies 95, 94. 
(backward motion changeover manipulation) 

The main transmission lever 85 is rotatably 
manipulated in the frontward direction in an approximately 
vertically erected state and the rotary manipulation force 
is transmitted to the slide body support shaft 80 by way 
of the operation member 85a which is formed on a lower-end 
portion of the main transmission lever 85 -> the operation 
receiving member 84 —> the lever interlocking shaft 81 — > 
the engaging member 82 the engaging member 83 the slide 
body support shaft 80 so as to allow the slide body support 
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shaft 80 to slide in the rearward direction. 

Accordingly, the sliding force of the slide body 
support shaft 80 in the rearward direction is transmitted 
to the shift fork 95b by way of the slide operation member 
92 — > the slide operation receiving member 95c of the third 
slide body 95 -> the boss portion 95a the shift fork 95b 
and, thereafter, the slide connection member 67d of the first 
transmission body 67 which is inter lockingly connected with 
the shift fork 95b is slid from the neutral position to the 
rear slide transmission position thus establishing a state 
in which the shaft-side interlocking connection member 67a 
and the rear-gear-side interlocking connection member 67c 
are interlockingly connected with each other. 

As a result, the power transmitted from the engine 
15 to the inner-side drive shaft 19 is transmitted to the 
main-transmission main shaft 58 by way of the front split 
drive shaft member 30 — > the rear split drive shaft member 
31 — > the fifth-speed gear 31c -> the front gear 71a of the 
third transmission gear body 71 -> the main transmission sub 
shaft 70 -> the rear gear 73b of the first transmission gear 
body 73 ^ the counter gear 74 -» the backward motion changeover 
gear 64 — > the rear-gear-side interlockingly connection 
member 67c of the third transmission body 67 — ► the slide 
connection member 67d — > the shaft-side interlocking 
connection member 67a —> the main-transmission main shaft 
58 and hence, the main-transmission main shaft 58 is rotated 
reversely thus performing the backward motion changeover. 



31 



Here, the slide operation member 92 is engaged with 
the slide operation receiving member 95c of the first slide 
body 95 and, at the same time, the forming members 91a, 91b 
of the slide restricting body 91 are engaged with the slide 
operation receiving members 94c, 93c of the second, the third 
slide bodies 94, 93 so as to restrict the movement of both 
slide bodies 94, 93. 
[casing body] 

The casing body 54 is, as shown in Fig. 2, Fig. 8 and 
Fig. 11, is formed in a cylindrical shape extending in the 
longitudinal direction, wherein a shaft support wall 100 
is formed on a middle portion of an inner peripheral surface. 
In the inside of the casing body 54, the sub transmission 
mechanism 47 is arranged at a position in front of the 
above-mentioned shaft support wall 100 and, at the same time, 
a differential mechanism 48 is arranged at a position behind 
the shaft support wall 100. 

Further, with respect to the casing body 54 which is 
positioned in front of the shaft support wall 100, an opening 
portion 101 is formed in the right side wall 54b, the creep 
transmission part 49 described later is detachably mounted 
by way of the opening portion 101, an opening portion 102 
is formed in a bottom portion 54d, and a front-wheel-driving 
power take out part 103 described later is mounted by way 
of the opening portion 102, and the creep transmission part 
49 and the front-wheel-driving power take out part 103 are 
respectively interlockingly connected with the sub 
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transmission mechanism 47. 

Further, in the casing body 54 which is positioned 
behind the shaft support wall 100, as shown in Fig. 9, opening 
portions 104, 104 are respectively formed in left and right 
side walls 54a, 54b, the rear axle casings 8, 8 are 
communicably connected with each other by way of the 
respective opening portions 104, 104, rear axles 105, 105 
which extend in the lateral direction are inserted into and 
are rotatably supported on the respective rear axle casings 
8, 8, and the respective rear axles 105, 105 are 
interlockingly connected with the differential mechanism 
48 . 

Further, with respect to the casing body 54 which is 
positioned behind a shaft support wall 100, as shown in Fig. 
8, an opening portion 106 for maintenance is formed in a 
ceiling portion of the casing body 54 and the opening portion 
10 6 is closed by a detachable lid body 107. Alift arm support 
body 108 is formed in an upwardly bulging manner on a rear 
portion of the lid body 107, a lift arm support shaft 109 
which has an axis thereof directed in the lateral direction 
is inserted in and is rotatably supported on an upper portion 
of the lift arm support body 108, and proximal end portions 
of a pair of left and right lift arms 110, 110 are mounted 
on left and right side end portions of the lift arm support 
shaft 109. 

Further, as shown in Fig. 8, the PTO transmission part 
6 is mounted in an opening 111 formed in a rear end of the 
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casing body 54. 

Further, as shown in Fig. 2 and Fig. 8, on rear lower 
portions of the left and right side walls of the casing body 
54, lower link connection pins 112, 112 are formed in a state 
that the lower link connection pins 112, 112project outwardly, 
wherein front end portions of the pair of left and right 
lower links 13, 13 are rotatably supported on the casing 
body 54 by way of the lower link connection pins 112, 112. 
[Sub transmission mechanism] 

In the sub transmission mechanism 47, as shown in Fig. 
8, a sub transmission shaft 116 is interlockingly connected 
with a distal end portion (rear end portion) of the 
above-mentioned main-transmission main shaft 58 by way of 
a planetary gear mechanism 115, and a distal end portion 
of the main-transmission main shaft 58 is extended rearwardly 
and forms a sun gear 117 which constitutes a portion of a 
planetary gear mechanism 115. On the other hand, a sub 
transmission shaft 116 is arranged coaxially with the 
ma in- transmission main shaft 58 , has a middle portion thereof 
supported on a shaft support body 118 formed in the inside 
of the casing body 54 by way of the bearing 119, and a distal 
end portion thereof supported on the above-mentioned shaft 
support wall 100 by way of the bearing 120. 

The planetary gear mechanism 115 is constituted as 
follows. A pair of front and rear inner gear support bodies 
121, 122 which are formed in a ring shape and are arranged 
around an outer periphery of the sun gear 117 are mounted 
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on the above-mentioned support wall forming body 55 using 
mounting bolts 123 which have a longitudinally extending 
axis. An inner gear 124 is supported between both inner 
gear support bodies 121, 122 in a state that both ends of 
the inner gear 124 are supported by both inner gear support 
bodies 121, 122. A plurality of planetary gears 125 are 
arranged in the circumferential direction of the inner gear 
124 in a spaced-apart manner and, at the same time, the 
respective planetary gears 125 are meshed with both of the 
inner gear 124 and the sun gear 117 . A carrier 128 is mounted 
between inner peripheral portions of a pair of front and 
rear inner gear support bodies 121, 122 by way of a pair 
of front and rear bearings 126, 127, and the plurality of 
planetary gears 125 are integrally and interlockingly 
connected with the carrier 128. 

Further, the carrier 128 has a rear-end peripheral 
portion thereof extended in the more rearward direction than 
the bearing 127 positioned behind the carrier 128 and forms 
a cylindrical gear forming member 129 and the inner teeth 
130 are formed on the inner-peripheral surface of the gear 
forming member 129 and, at the same time, forms the outer 
teeth 131 as the creep drive gear on the outer peripheral 
surface of the gear forming member 129. 

Still further, a cylindrical shift gear support body 
132 is fitted between the outer peripheral surface of the 
sun gear 117 and the outer peripheral surface of the 
proximal-end portion (front end portion) 114 of the sub 
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transmission shaft 116 in a shiftable manner in the axial 
direction by spline fitting and a front shift gear 133 is 
integrally formed on the front outer peripheral surface of 
the shift gear support body 132 and, at the same time, a 
rear shift gear 134 is integrally formed on the rear outer 
peripheral surface . 

Then, as shown in Fig. 10 and Fig. 11, a fork support 
shaft 135 whose axis is directed in the longitudinal direction 
is arranged on the right side in the inside of the casing 
body 54 and a proximal-end portion 137 of a shift fork 136 
is longitudinally slidably mounted on the fork support shaft 

135 and, at the same time, a distal-end portion 138 of the 
shift fork 136 is engaged with the shift gear support body 
132 . 

Further, a boss portion 140 whose axis is directed 
in the lateral direction is formed in the lid body 139 which 
constitutes a portion of the creep transmission part 49 
described later and a lever support shaft 141 passes through 
the boss portion 140 and a proximal-end portion of the sub 
transmission lever 142 is mounted on the outer peripheral 
portion of the lever support shaft 141 and, at the same time, 
a proximal-end portion of the interlocking arm 143 is mounted 
on the inner-end portion of the lever support shaft 141 and 
a proximal-end portion 137 of the above-mentioned shift fork 

136 is connected to a distal end portion of the interlocking 
arm 143 by way of a block 144. 

Due to such a constitution, by rotatably manipulating 
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the sub transmission lever 142 in the longitudinal direction, 
the shift gear support body 132 is shifted in the longitudinal 
direction so as to perform the sub transmission manipulation . 

That is, when the sub transmission lever 142 is rotated 
in the rearward direction, the interlocking arm 14 3 is rotated 
in the frontward direction by way of the lever support shaft 
141 and the shift fork 136 which is connected to a distal-end 
portion of the interlocking arm 143 by way of the block 144 
is slid in the frontward direction and hence, the shift gear 
support body 132 which is engaged with the shift fork 136 
is shifted in the frontward direction. 

At this time, the shift gear support body 132 is shifted 
in a state that the shift gear support body 132 is extended 
between an outer peripheral surface of the sun gear 117 and 
an outer peripheral surface of the proximal-end portion 
(front-end portion) 114 of the sub transmission shaft 116 
thus providing a state in which the sun gear 117 and the 
sub transmission shaft 116 are interlockingly connect ed with 
each other by way of the shift gear support body 132 (a state 
in which the main-transmission main shaft 58 and the sub 
transmission shaft 116 are directly connected with each 
other) . 

Accordingly, in such a shift position, the power is 
transmitted from the sun gear 117 which is integrally formed 
on the main-t ransmission main shaft 58 to the sub transmission 
shaft 116 by way of the shift gear support body 132. 

Further, when the sub transmission lever 142 is rotated 



37 



in the frontward direction, the interlocking arm 143 is 
rotated in the rearward direction by way of the lever support 
shaft 141 and the shift fork 136 which is connected to the 
distal-end portion of the interlocking arm 143 by way of 
the block 144 is slid in the rearward direction and hence, 
the shift gear support body 132 which is engaged with the 
shift fork 136 is shifted in the rearward direction. 

Then, the shift gear support body 132 is detached from 
the outer peripheral surface of the sun gear 117 and is shifted 
on the outer peripheral surface of the proximal-end portion 
(front-end portion) 144 of the sub transmission shaft 116 
and, at the same time, the front shift gear 133 is meshed 
with the inner teeth 130 which are formed on the inner 
peripheral surface of the gear forming member 129. 

Accordingly, in such a shift position, rotation power 
of the sun gear 117 which is integrally formed on the 
main-transmission main shaft 58 is transmitted to the 
proximal-end portion 114 of the sub transmission shaft 116 
by way of the planetary gear 125 which is meshed with the 
sun gear 117 -> the carrier 128 the inner teeth 130 of 
the gear forming member 129 which is integrally formed on 
the carrier 128 the front shift gear 133 of the shift gear 
support body 132 — > the shift gear support body 132 -> the 
proximal-end portion 114 of the sub transmission shaft 116. 

At this time, the decelerated power is transmitted 
from the main-transmission main shaft 58 to the sub 
transmission shaft 116 by way of the planetary gear mechanism 
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115 so as to perform the sub transmission. 

Further, in this embodiment , when the sub transmission 
lever 142 is rotated in the further frontward direction, 
the creep transmission (ultra low speed transmission) is 
performed using the creep transmission part 49. 

Here, to explain the creep transmission part 49, in 
the creep transmission part 49, as shown in Fig. 8, Fig. 
10 and Fig. 11, a lid body 139 is detachably mounted on the 
opening portion 101 which is formed in the right wall of 
the above-mentioned casing body 54 using a mounting bolt 
145 so as to close the opening portion 101 and, at the same 
time, the creep transmission mechanism 146 is detachably 
mounted on the inner surface of the lid body 139. 

Then, in the creep transmission mechanism 146, a gear 
support shaft 149 whose axis is directed in the longitudinal 
direction is detachably extended between a pair of front 
and rear shaft support members 147, 148 which are formed 
in a projecting manner on the inner surface of the lid body 
139, a creep transmission gear body 151 is rotatably mounted 
on the gear support shaft 149 by way of a bearing 150 and 
a large-diameter input gear 152 and a small-diameter output 
gear 153 are integrally formed on the front portion and the 
rear portion of the creep transmission gear body 151. 

Further, the input gear 152 is detachably meshed with 
the outer teeth 131 as a creep drive gear which is formed 
on the outer peripheral surface of the gear forming member 
129 and, at the same time, the output gear 153 is detachably 
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meshed with the creep power transmission gear 155 which is 
rotatably mounted on the sub transmission shaft 116 by way 
of a bearing 154. On a front surface of the creep power 
transmission gear 155, a f itt ing-and-meshing gear 156 is 
formed in a state that the rear shift gear 134 which is 
integrally formed with a rear outer peripheral surface of 
the shift gear support body 132 is fitted in and meshed with 
the f itting-and-meshing gear 156. 

Due to such a constitution, when the sub transmission 
lever 142 is rotated in furthest frontward position, the 
interlocking arm 143 is rotated in the rearward direction 
by way of the lever support shaft 141 and the shift fork 
136 which is connected with the distal-end portion of the 
interlocking arm 143 by way of the block 144 is slid in the 
rearward direction and hence, the shift gear support body 
132 which is engaged with the shift fork 136 is shifted to 
the maximum rearward position. 

Then, the shift gear support body 132 is detached from 
the outer peripheral surface of the sun gear 117 and is shifted 
on the outer peripheral surface of the proximal-end portion 
(front-end portion) 114 of the sub transmission shaft 116 
and, at the same time, the rear shift gear 134 is fitted 
in and meshed with the fitting in/meshing with gear 156 which 
is formed on the front surface of the creep power transmission 
gear 155. 

Accordingly, in such a shift position, the rotation 
power of the sun gear 117 which is integrally formed on the 
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main-transmission main shaft 58 is transmitted to the 
proximal-end portion 114 of the sub transmission shaft 116 
by way of the planetary gear 125 which is meshed with the 
sun gear 117 the carrier 128 the outer teeth 131 of 
the gear forming member 129 which is integrally formed on 
the carrier 128 the input gear 156 of the creep transmission 
gear body 151 -> the output gear 153 of the creep transmission 
gear body 151 the creep transmission gear 155 -> the fitting 
in/meshed with gear 156 the rear shift gear 134 which is 
integrally formed on the outer peripheral surface of the 
rear portion of the shift gear support body 132 -> the shift 
gear support body 132 ^ the proximal-end portion 114 of the 
sub transmission shaft 116. 

At this time, the power which is decelerated to ultra 
low speed is transmitted from the main-transmission main 
shaft 58 to the sub transmission shaft 116 by way of the 
planetary gear mechanism 115 and the creep transmission 
mechanism 146 so as to perform the creep transmission. 

Here, since the input gear 152 of the creep 
transmission gear body 151 is detachably meshed with the 
outer teeth 131 of the gear forming member 129 which is 
integrally formed on the carrier 128 as the creep drive gear, 
it is possible to arranged the creep transmission mechanism 
136 on the peripheral portion of the planetary gear mechanism 
115 in a compact manner and hence, it is possible to prevent 
large-sizing of the transmission portion 4. 

Further, since the creep transmission manipulation 
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can be also performed linearly in the axial direction of 
the planetary gear mechanism 115, it is possible to simplify 
the transmission manipulation mechanism. 

Further, the creep transmission part 49 is constituted 
by mounting the creep transmission mechanism 146 on the lid 
body 139 and, at the same time, the creep transmission part 
49 is closed with the lid body 139 in a state that the lid 
body 139 is detachably mounted on the opening portion 101 
formed in the casing body 54 and hence, it is possible to 
improve the assembling property of the creep transmission 
part 49. 

Further, when the creep specification is not necessary, 
in a state that the creep transmission mechanism 146 is 
removed from the lid body 139, the lid body 139 is mounted 
on the opening portion 101 of the casing body 54 , it is possible 
to easily change the specification from the creep 
specification to the non-creep specification. 

Further, when the creep specification is necessary, 
it is sufficient to mount the creep transmission mechanism 
146 on the lid body 139 and hence, it is possible to easily 
perform the setting of the creep specification and the 
non-creep specification. 

A front-wheel-drive power takeout portion 103 is 
configured such that, as shown in Fig. 2 and Fig. 8, a takeout 
portion casing 160 is mounted on an opening portion 102 formed 
on a bottom portion of the casing body 54 using mounting 
bolts 161, a front wheel drive shaft 164 which has an axis 
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thereof directed in the longitudinal direction is extended 
in the inside of the takeout portion casing 160 by way of 
a pair of front and rear bearings 162, 163, an input gear 
165 is mounted on a middle portion of the front wheel drive 
shaft 164, and first and second intermediate gears 167, 168 
are interposed between the input gear 165 and the sub 
transmission shaft 116. 

Here, the first intermediate gear 167 is rotatably 
mounted on a PTO-system power transmission shaft 169 
described later by way of a bearing 170 and, at the same 
time, the second intermediate gear 168 is rotatably mounted 
on a gear support shaft 173 by way of a bearing 174, wherein 
the gear support shaft 173 is extended between a pair of 
front and rear gear support members 171, 172 which are formed 
in a state that the gear support members 171, 172 project 
toward the inside of the casing body 54. 

Further, the output gear 166, the first intermediate 
gear 167, the second intermediate gear 168 and the input 
gear 165 are interlockingly connected with each other by 
allowing these gears to be meshed with each other in series. 

Further, the front wheel drive shaft 164 has a 
distal-end portion 175 thereof projected frontwardly from 
the takeout portion casing 160 and the distal end portion 
175 thereof interlockingly connected with an input shaft 
(not shown in the drawing) provided to a front axle casing 
by way of a power transmission shaft or the like. 

In this manner, a rotational force of the sub 
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transmission shaft 116 is transmitted to the front wheels 
7, 7 by way of the output gear 166 mounted on the sub 
transmission shaft 116 the first intermediate gear 167 
— > the second intermediate gear 168 the input gear 165 
the front wheel drive shaft 164 the power transmission 
shaft and the like -> the input shaft the front axle 
the front wheels 1, 1 thus enabling the four-wheel drive 
traveling . 

Further, in this embodiment, the input gear 165 is 
engaged with a middle portion of the front wheel drive shaft 
164 by spline fitting, wherein the input gear 165 is shiftable 
between a position at which the input gear 165 is meshed 
with the second intermediate gear 168 and a position at which 
such meshing is released and, at the same time, the shifting 
manipulation of the input shaft 165 is performed from the 
outside of the takeout part casing 160 using a shift 
manipulation mechanism (not shown in the drawing) . 

By performing the shifting manipulation which allows 
the input gear 165 to be meshed with the second intermediate 
gear 168 in this manner, it is possible to perform the 
four-wheel drive traveling as described above and, at the 
same time, by performing the shifting manipulation which 
releases the meshing of the input gear 165 with the second 
intermediate gear 168, it is possible to perform the two 
wheel drive traveling which drives only the rear wheels 
whereby it is possible to efficiently perform a work by 
suitably performing the changeover manipulation of the 

44 



four-wheel drive traveling and the two-wheel drive traveling 
corresponding to the work condition. 
[ Differential mechanism] 

The differential mechanism 48 is, as shown in Fig. 
8 and Fig. 9, interposed between the above-mentioned sub 
transmission shaft 116 and the pair of left and right rear 
axles 105, 105, wherein on a distal-end portion (a rear-end 
portion) of the sub transmission shaft 116 which is extended 
rearwardly than the shaft support wall 100, an output bevel 
gear 180 is integrally formed, while rear axle input gears 
181, 181 are mounted on proximal end portions of respective 
rear axles 105, 105, and the output bevel gear 180 is 
interlockingly connected with the respective rear axle input 
gears 181, 181 by way of the differential mechanism 48. 

That is, the differential mechanism 48 is configured 
such that a large deceleration gear 183 which is meshed with 
the above-mentioned output bevel gear 180 is mounted on an 
outer peripheral surface of the differential casing 182, 
while in the inside of the differential casing 182, a pair 
of front and rear small differential gears 185, 185 are 
rotatably mounted by way of a small differential gear support 
shaft 184 which extends longitudinally and, at the same time, 
a pair of left and right large differential gears 187, 187 
are mounted by way of a pair of large differential gear support 
shafts 186, 186 which extend in the lateral direction, and 
the respective large differential gears 187, 187 are meshed 
with both small differential gears 185, 185. 
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Further, in cylindrical communication connecting 
members 188, 188 which are integrally formed with left and 
right side portions of the differential casing 182, a pair 
of left and right cylindrical shaft support bodies 189, 189 
which direct axes thereof in the lateral direction are 
detachably fitted in a state that the cylindrical shaft 
support bodies 189, 189 are communicably connected with each 
other. In the inside of the respective cylindrical shaft 
support bodies 189, 189 which are allowed to pass through 
the respective cylindrical communication connecting members 
188, 188, the above-mentioned large differential gear 
support shafts 186, 186 are inserted and supported. On 
portions of the respective large differential gear support 
shafts 186, 186 which project from the cylindrical shaft 
support bodies 189, 189, power transmission gears 190, 190 
which are respectively meshed with the above-mentioned rear 
axle input gears 181, 181 are mounted. Further, distal end 
portions of the respective large differential gear support 
shafts 186, 186 are detachably connected with traveling 
brakes 192, 192 of brake portions 191, 191 described later. 

In this manner, a rotational force which is transmitted 
to the sub transmission shaft 116 is transmitted to the 
respective rear wheels 9, 9 by way of the output bevel gear 
180 which is integrally formed with the distal-end portion 
(rear-end portion) of the sub transmission shaft 116 -> the 
large deceleration gear 183 the differential casing 182 
the small differential gear support shaft 184 the 
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respective small differential gears 185, 185 — > the 
respective large differential gears 187, 187 — > the 
respective large differential gear support shafts 186, 186 
— > the respective power transmission gears 190, 190 the 
respective rear axle input gears 181, 181 the respective 
rear axles 105, 105 — > the respective rear wheels 9, 9. 

Further, the pair of left and right cylindrical shaft 
support bodies 189, 189 are fitted into mounting opening 
portions 194, 194 which are formed in left and right side 
walls 54a, 54b of the casing body 54 from the outside and, 
at the same time, the cylindrical shaft support bodies 189, 
189 are detachably mounted on the left and right side walls 
54 a, 5 4b using mount ing bolt s 195, 195, while the differential 
casing 182 is detachably extended between both cylindrical 
shaft support bodies 189, 189. 

Further, by pulling out the respective cylindrical 
shaft support bodies 189, 189 from the mounting opening 
portions 194, 194 to the outside after removing the mounting 
bolts 195, 195, it is possible to remove the respective 
cylindrical shaft support bodies 189, 189 from the casing 
body 54 . In such an operation, it is also possible to remove 
the respective large differential gear support shafts 186, 
186 by pulling out the respective large differential gear 
support shafts 186, 186 from the differential casing 182 
integrally with the respective cylindrical shaft support 
bodies 189, 189, 

Accordingly, the differential casing 182 which is 



47 



detachably extended between both cylindrical shaft support 
bodies 189, 189 can be, after removing the respective 
cylindrical shaft support bodies 189, 189, taken out from 
the opening portion 106 for maintenance which is formed in 
the ceiling portion of the casing body 54. 

Further, in the brake portion 191, a traveling brake 
192 is arranged in the inside of a brake casing 196, and 
the traveling brake 192 performs the braking/releasing by 
manipulation of a brake manipulation lever 198 by way of 
a brake operation member 197 . Numeral 199 indicates a brake 
lever support shaft which is pivotally supported on the brake 
casing 196. 

Then, the brake casing 196 is detachably mounted 
between a side wall of the casing body 54 and a base portion 
of an outer peripheral surface of the rear axle casing 8 
in a state that the brake casing 196 is extended therebetween. 
By removing the brake casing 196 from the casing body 54 
and the rear axle casing* 8, it is possible to remove the 
traveling brake 192 from a distal-end portion of the large 
differential gear support shaft 18 6 integrally with the brake 
casing 196. 

In this manner, the differential mechanism 48 can 
selectively adopt either one of a mounting mode in which, 
as shown in Fig. 9 (a) , the large reduction gear 183 is meshed 
with the output bevel gear 180 from the right side and the 
mounting mode in which, as shown in Fig. 9(b), the large 
speed-reduction gear 183 is meshed with the output bevel 
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gear 180 from the left side in a state that the differential 
mechanism 48 is vertically reversed to change over left and 
right portions of the differential mechanism 48. 

Accordingly, corresponding to an operation machine 
which is connected to the tractor A or an operation form, 
the advancing direction (main operation direction) of the 
tractor A can be easily changed by selecting the mounting 
form of the differential mechanism 48. 

Next, the constitution of the PTO transmission part 
6 is explained with reference to Fig. 8, Fig. 10 and Fig. 
11 . 

That is, in the PTO transmission part 6, as shown in 
Fig. 8, Fig. 10 and Fig. 11, a PTO casing 200 is detachably 
mounted in the opening portion 111 which is formed in the 
rear end of the casing body 5 4 and a PTO transmission mechanism 
201 is arranged in the inside of the PTO casing 200. 

Then, the PTO casing 200 is formed of a front casing 
forming body 202 which is arranged in the inside of the casing 
body 54 in an accommodated manner and a rear casing forming 
body 203 which is arranged in an expanding manner in the 
rearward direction from the casing body 54, A flange-like 
mounting member 204 is integrally formed on the front-end 
peripheral portion of the rear casing forming body 203 and 
the mounting member 204 is brought into contact with the 
rear-end peripheral portion of the casing body 54 from behind 
and, at the same time, is mounted on the rear-end peripheral 
portion of the casing body 54by a mounting bolt 205 whose 
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axis is directed in the longitudinal direction. 

In this manner, since the PTO casing 200 is detachably 
mounted in the opening portion 111 which is formed in the 
rear end of the casing body 54, it is possible to easily 
perform the assembling operation and the maintenance 
operation of the PTO transmission mechanism 201 which is 
accommodated in the inside of the PTO casing 200. 

Here, a top link bracket 206 for pivotally supporting 
and connecting a front-end portion of the top link 12 is 
mounted between a rear portion of the above-mentioned lift 
arm support body 108 and an upper portion of a rear-end 
peripheral portion of the casing body 54. The top link 
bracket 206 is formed of a plate-like mounting seat 207 whose 
surface is brought into contact with the rear portion of 
the lift arm support body 108 and the upper portion of the 
rear-end peripheral portion of the casing body 54 and is 
to be mounted using a mounting bolt 210 and a pair of left 
and right plate-like pivot ally- supporting /connecting 
members 208, 208 which are formed in a state that the 
pivotally-supporting/connecting members 208, 208 project 
in the more rearward direction than the rear surface of the 
mounting seat 2 07 . Numeral 20 9 indicates a connection hole . 

Then, the lower portion of the mounting seat 207 is 
brought into contact with and is overlapped to the mounting 
member 204 of the rear casing forming body 203 from behind 
and, at the same time, the lower portion of the mounting 
seat 207 and the mounting member 2 04 of the rear casing forming 
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body 203 are fastened together using a mounting bolt 205. 

Further, lift cylinder support shafts 211, 211 as lift 
cylinder mounting portions are formed on left and right side 
walls of the rear casing forming body 203 in a state that 
the lift cylinder support shafts 211, 211 project toward 
the outside. Lift cylinders 212, 212 which are extended 
or contracted in the vertical direction are disposed between 
the respective lift cylinder support shafts 211, 211 and 
middle portions of the above-mentioned lift arms 110, 110. 
Numeral 213 indicates a lift cylinder connection pin and 
numeral 214 indicates a lift cylinder pivotally-support ing 
connection member . 

In this manner, a pair of left and right lift cylinders 
212, 212 which are operated in a vertically stretching manner 
are arranged at left and right side positions of the rear 
casing forming body 203 and, at the same time, the lower-end 
portions of the respective lift cylinders 212, 212 are 
supported on the rear casing forming body 203 by way of the 
lint cylinder support shafts 211, 211 and hence, it is 
possible to facilitate to set positions of both of the lift 
cylinders 212, 212 arranged vertically or approximately 
vertically. Accordingly, strokes of the respective lift 
cylinders 212, 212 can be made small and hence, it is possible 
to make the sizes of the respective lift cylinders 212, 212 
small and, besides, it is possible to reduce the power loss. 

Further, since the lower-end portions of the 
respective lift cylinders 212, 212 are supported on the rear 
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casing forming body 203 by way of the lift cylinder support 
shafts 211, 211, it is possible to firmly support the 
respective lift cylinders 212, 212. 

Further, for example, by reducing the width in the 
lateral direction of the rear casing forming body 203 and 
arranging the pair of left and right lift cylinders 212, 
212 at the left and right side positions of the rear casing 
forming body 203 and, at the same time, arranging the pair 
of left and right lift cylinders 212, 212 within the width 
in the lateral direction of the casing body 54, it is possible 
to increase the flexibility of the mounting position of a 
vertically movable link mechanism on the casing body 54. 

Next, to explain the PTO transmission mechanism 201, 
in the PTO transmission mechanism 201, as shown in Fig. 8, 
an input shaft 220, a transmission shaft 221 and a PTO shaft 
222 whose axes are directed in the longitudinal direction 
are rotatably supported in the inside of the PTO casing 200 
by way of bearings 223, 224, 225, 226, 227, 228 respectively. 
The input shaft 220 has a distal-end portion 240 thereof 
projected in the frontward direction from an input shaft 
projection portion 239 which is formed on a front wall of 
the PTO casing 200, while the PTO shaft 222 has a distal-end 
portion 242 thereof projected in the rearward direction from 
a PTO shaft projection portion 241 which is formed on a rear 
wall of the PTO casing 200. 

Then, an output gear 229 is formed on the input shaft 
220, while a large-diameter input gear 230, a first 
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transmission gear 231 and a second transmission gear 232 
are coaxially mounted on the transmission shaft 221 and the 
above-mentioned large-diameter input gear 230 is meshed with 
the above-mentioned output gear 229. 

Further, a shift gear body 233 is fitted on the PTO 
shaft 222 by spline fitting in a state that the shift gear 
body 233 is slidable in a shiftable manner in the axial 
direction and, at the same time, an input gear 235 is rotatably 
mounted on the PTO shaft 222 by way of a bearing 234 and 
a large-diameter shift gear 236 and a small-diameter shift 
gear 237 are mounted on the shift gear body 233, while a 
f itting-and-meshing gear 238 is formed on a front surface 
of the input gear 235 in a state that the above-mentioned 
small-diameter shift gear 237 is fitted in and meshed with 
the f itting-and-meshing gear 238. 

Due to such a constitution, by shifting the shift gear 
233 using the PTO transmission manipulation mechanism not 
shown in the drawing, it is possible to perform the first 
PTO transmission manipulation which allows the 
large-diameter shift gear 236 to be meshed with the 
above-mentioned first transmission gear 231 and the second 
PTO transmission manipulation which allows the 
small-diameter shift gear 237 to be fitted in and meshed 
with the fitting and meshing gear 238. 

Further, the distal-end portion 240 of the input shaft 
220 is, as shown in Fig. 3, inter lockingly connected with 
the above-mentioned outer drive shaft 20 by way of a PTO 
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system power transmission shaft 169 so as to constitute the 
PTO system power transmission mechanism 52. The PTO system 
power transmission shaft 169 is arranged in the inside of 
the transmission casing 45 from the front portion to the 
rear portion with an axis thereof directed in the longitudinal 
direction . 

That is, the PTO system power transmission shaft 169 
is, as shown in Fig. 3, formed by connecting first to fourth 
split power transmission shafts 245, 246, 247, 248 in the 
longitudinal direction . 

Then, the first split power transmission shaft 245 
is, as shown in Fig. 3 and Fig. 5, rotatably extended between 
the rear wall 27 of the clutch housing 17 and the 
above-mentioned inner support wall 57 by way of bearings 
249, 250. An input gear 244 is formed on the middle portion 
of the first split power transmission shaft 245 and the input 
gear 244 is meshed with the PTO drive gear 20c. 

Further, in the second split power transmission shaft 
246, as shown in Fig. 3 and Fig. 5, a middle portion thereof 
is rotatably supported on the above-mentioned support wall 
forming body 55 by way of a bearing 251 and, at the same 
time, a front -end portion thereof is connected with a rear-end 
portion of the above-mentioned first split power 
transmission shaft 245 by way of a first cylindrical 
connection body 252. 

In the third split power transmission shaft 247, as 
shown in Fig. 3 and Fig. 8, a middle portion thereof is 
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rotatably supported on the shaft support body 118 by way 
of a bearing 253 and, at the same time, a front~end portion 
thereof is connected with a rear-end portion of the 
above-mentioned second split power transmission shaft 246 
by way of a second cylindrical connection body 254. 

In the fourth split power transmission shaft 248, as 
shown in Fig, 3 and Fig. 8, a front-end portion thereof is 
connected with a rear-end portion of the above-mentioned 
third split power transmission shaft 247 by way of a one 
way clutch 255 and, at the same time, a rear-end portion 
thereof is connected with a distal-end portion 240 of the 
above-mentioned input shaft 220 by way of a third cylindrical 
connection body 256. 

Here, the one way clutch 255 is formed of a front clutch 
forming body 257 which is mounted on the rear-end portion 
of the third split power transmission shaft 247 and a rear 
clutch forming body 258 which is mounted on the front-end 
portion of the fourth split power transmission shaft 248. 
A meshing member 259 which is formed in a projecting manner 
on a rear surface of the front clutch forming body 257 and 
a meshing member 260 which is formed in a projecting manner 
on a front surface of the rear clutch forming body 258 are 
meshed with each other in a longitudinally facing manner 
so that, in the right rotation, both of the meshing members 
259, 260 are engaged and the third and the fourth split power 
transmission shafts 247, 248 are integrally rotated in the 
right rotational direction, while, in the reverse rotation. 
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both of the meshing members 259, 260 are not engaged with 
each other. 

In this manner, the power transmitted from the engine 
15 to the outer drive shaft 20 is transmitted to the input 
shaft 220 by way of the PTO drive gear 20c which is integrally 
formed on the outer drive shaft 20 -> the input gear 244 
the first split power transmission shaft 245 -> the first 
cylindrical connection body 252 the second split power 
transmission shaft 246 -> the second cylindrical connection 
body 254 -> the third split power transmission shaft 247 -> 
the one way clutch 255 the fourth split power transmission 
shaft 248 the third cylindrical connection body 256 
the input shaft 220. 

Then, when the PTO transmission mechanism 201 performs 
the first PTO transmission manipulation, the power 
transmitted to the input shaft 220 is transmitted to the 
PTO shaft 222 by way of the output gear 229 the 
large-diameter input gear 230 the transmission shaft 221 
the first transmission gear 231 -> the large-diameter shift 
gear 236 of the shift gear body 233 -> the input shaft 220, 
and the power is taken out from the PTO shaft 222 so as to 
drive the respective operation machines. 

Further, when the PTO transmission mechanism 201 
performs the second PTO transmission manipulation, the power 
transmitted to the input shaft 220 is transmitted to the 
PTO shaft 222 by way of the output gear 229 the 
large-diameter input gear 230 ^ the transmission shaft 221 
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the second transmission gear 232 — > the input gear 235 
-> the small-diameter shift gear 237 of the shift gear body 
233 -> the PTO shaft 222 and, the power is taken out from 
the PTO shaft 222 so as to drive the respective operation 
machines . 

At this time, even when the PTO shaft 222 is reversely 
rotated in response to loads from the respective operation 
machines and the power is transmitted to the fourth split 
power transmission shaft 248 by way of the input shaft 220 
the third cylindrical connection body 256 the fourth 
split power transmission shaft 248, since the one way clutch 
2 55 is interposed between the fourth split power transmission 
shaft 248 and the third split power transmission shaft 247, 
the power is not transmitted from the fourth split power 
transmission shaft 248 to the third split power transmission 
shaft 247. 

Accordingly, it is possible to prevent a drawback that 
the traveling system power transmission mechanism 51 is 
damaged or the like due to the fact that the power is 
transmitted backward from the PTO shaft 222 to the traveling 
system power transmission mechanism 51, from the main 
transmission mechanism 46 down. 

Particularly, as shown in Fig. 12, since, in the clutch 
portion 3 designed in single clutch, the input gear 244 which 
is formed on the first split power transmission shaft 245 
is meshed with a PTO drive gear 300 which is formed on the 
rear split drive shaft member 31, it is possible to surely 
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prevent the case in which the power is transmitted backward 
to the main-transmission main shaft 58 by way of the first 
split power transmission shaft 245 -> the input gear 244 — > 
the PTO drive gear 300 the rear split drive shaft member 
31 using the one way clutch 255 — > the main-transmission main 
shaft 58. 

Then^ by arranging the one way clutch 255 in the inside 
of the casing body 54, in performing the changeover of the 
specification between a double-clutch specification which 
uses the traveling clutch 21 and the PTO clutch 22 as shown 
in Fig. 8 and a single clutch specification which uses only 
the traveling clutch 21 as shown in Fig. 12, it is possible 
to easily change over the clutch specification by merely 
replacing only the clutch portion 3 while maintaining the 
inside of the transmission casing 45 as it is as a common 
portion. 

Fig. 13 is a view showing the sub transmission 
mechanism 47 as another embodiment. The sub transmission 
mechanism 47 is constituted by interlockingly connecting 
the sub transmission shaft 116 to a distal-end portion 
(rear-end portion) of the main-transmission main shaft 58 
by way of a sub transmission planetary gear mechanism 265 
and a creep transmission planetary gear mechanism 266. The 
distal-end portion of the main-transmission main shaft 58 
is extended in the rearward direction to form a sun gear 
267 which constitutes a portion of the sub transmission 
planetary gear mechanism 265 and, at the same time, an 
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intermediate shaft 269 is arranged between the 
main-transmission main shaft 58 and the sub transmission 
shaft 116 on the same axis by way of a planetary gear mechanism 
support body 268 and a distal end portion of the intermediate 
shaft 269 forms a sun gear 270 which constitutes a portion 
of the creep transmission planetary gear mechanism 266. 

The sub transmission planetary gear mechanism 265 is 
constituted in a following manner. That is, an inner gear 
support body 273 which is formed in a ring shape and is arranged 
on the outer periphery of the sun gear 267 is mounted on 
the above-mentioned support wall forming body 55 using a 
mounting bolt 274 whose axis is directed in the longitudinal 
direction. An inner gear 275 is supported in a cantilever 
style at the inner gear support body 273 and a plurality 
of planetary gears 276 are arranged on the inner gear 275 
in a spaced-apart manner in the circumferential direction 
and, at the same time, the respective planetary gears 276 
are meshed with both of the inner gear 275 and the sun gear 
270, while a carrier 277 is mounted on the inner peripheral 
portion of the inner-gear support body 273 and the plurality 
of planetary gears 276 are integrally and interlockingly 
connected with the carrier 277. 

Further, in the carrier 277, a rear-end peripheral 
portion thereof is extended in the rearward direction to 
form a cylindrical gear forming member 278 and inner teeth 
279 are formed on an inner-peripheral surface of the gear 
forming member 278. 
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still further, the cylindrical shift gear support body 
281 is fitted between an outer-peripheral surface of the 
sun gear 2 67 and an outer-peripheral surface of a proximal -end 
portion (front-end portion) 280 of the intermediate shaft 
269 in a shiftable manner by spline fitting in the axial 
direction and a shift gear 282 is integrally formed on a 
front outer-peripheral surface of the shift gear support 
body 281. 

The creep transmission planetary gear mechanism 266 
is constituted in a following manner. That is, an inner 
gear support body 283 which is formed in a ring shape and 
arranged on the outer periphery of the sun gear 270 is mounted 
on the above-mentioned planetary gear mechanism support body 
268 using a mounting bolt 284 whose axis is directed in the 
longitudinal direction. An inner gear 285 is supported in 
a cantilever style at the inner gear support body 283 and 
a plurality of planetary gears 286 are arranged on the inner 
gear 285 in a spaced-apart manner in the circumferential 
direction and, at the same time, the respective planetary 
gears 286 are meshed with both of the inner gear 285 and 
the sun gear 270, while a carrier 287 is mounted on the 
inner-peripheral portion of the inner-gear support body 283 
and the plurality of planetary gears 286 are integrally and 
interlockingly connected with the carrier 287. 

Further, in the carrier 287 , a rear-end portion thereof 
is extended in the rearward direction to form a cylindrical 
gear forming member 288 and inner teeth 289 are formed in 
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an inner peripheral surface of the gear forming member 288. 

Still further, the cylindrical shift gear support body 
290 is fitted between an outer peripheral surface of the 
sun gear 270 and an outer peripheral surface of a proximal-end 
portion ( front-end portion) 114 of the sub transmission shaft 
116 in a shiftable manner by a spline fitting in the axial 
direction and a shift gear 291 is integrally formed on a 
front outer-peripheral surface of the shift gear support 
body 290. 

In this manner, by rotatably manipulating a sub 
transmission lever not shown in the drawing in the 
longitudinal direction, the shit gear support body 281 is 
shifted in the longitudinal direction so as to perform the 
sub transmission manipulation. 

That is, when the sub transmission lever is rotated 
in the rearward direction, the shift gear support body 281 
is shifted to a state in which the shift gear support body 
281 crosses over between the outer peripheral surface of 
the sun gear 267 and the outer peripheral surface of the 
proximal-end portion (front-end portion) 280 of the 
intermediate shaft 269 and hence, it becomes a state in which 
the sun gear 267 and the intermediate shaft 269 are 
interlockingly connected by way of the shift gear support 
body 281 (a state in which the main-transmission main shaft 
58 and the intermediate shaft 269 are directly connected) . 

Accordingly, in such a shift position, power is 
transmitted from the sun gear 267 which is integrally formed 
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on the main-transmission main shaft 58 to the intermediate 
shaft 269 by way of the shift gear support body 281. 

Further, when the sub transmission lever is rotated 
in the frontward direction, the shift gear support body 281 
is detached from an outer-peripheral surface of the sun gear 
267 and is shifted to the outer-peripheral surface of the 
proximal-end portion (front-end portion) 280 of the 
intermediate shaft 269 and, at the same time, the shift gear 
282 is meshed with the inner teeth 279 which are formed on 
the inner peripheral surface of the shift gear forming member 
278 . 

Accordingly, the rotation power of the sun gear 267 
which is integrally formed on the main-transmission main 
shaft 58 is transmitted to the proximal-end portion 280 of 
the intermediate shaft 269 by way of the planetary gear 276 
which is meshed with the sun gear 267 the carrier 277 —> 
the inner teeth 279 of the gear forming member 278 which 
is integrally formed on the carrier 277 -> the shift gear 
282 of the shift gear support body 281 the shift gear support 
body 281 -> the proximal-end portion 280 of the intermediate 
shaft 269. 

Here, decelerated power is transmitted from the 
main-transmission main shaft 58 to the intermediate shaft 
2 69 by way of the planetary gear mechanism 265 soasto perform 
the sub transmission. 

Then, the shift gear support body 290 of the creep 
transmission planetary gear mechanism 266 is shifted to a 
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state in which the shift gear support body 290 crosses over 
between the outer peripheral surface of the sun gear 270 
and the outer peripheral surface of the proximal-end portion 
(front-end portion) 114 of the sub transmission shaft 116 
and hence, it becomes a state in which the sun gear 270 and 
the sub transmission shaft 116 are interlockingly connected 
by way of the shift gear support body 290. 

Accordingly, in such a shift position, power is 
transmitted without being decelerated from the sun gear 267 
which is integrally formed on the main-transmission main 
shaft 58 to the intermediate shaft 269 by way of the shift 
gear support body 281 andhence, the creep transmission (ultra 
low speed transmission) is not performed. 

Further, in this embodiment , when the sub transmission 
lever not shown in the drawing is further rotated in the 
forward direction, the creep transmission (ultra low speed 
transmission) is performed using the creep transmission 
planetary gear mechanism 266. 

That is, when the sub transmission lever is further 
rotated in the forward direction, the shift gear support 
body 281 is detached from the outer peripheral surface of 
the sun gear 2 67 and is shifted to the outer peripheral surface 
of the proximal-end portion (front-end portion) 114 of the 
sub transmission shaft 116 and, at the same time, the shift 
gear 282 is meshed with the inner teeth 289 which are formed 
on the inner peripheral surface of the gear forming member 
288 . 
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Accordingly, the rotation power of the sun gear 270 
which is integrally formed on the intermediate shaft 269 
is transmitted to the proximal-end portion 114 of the sub 
transmission shaft 116 by way of the planetary gear 286 which 
is meshed with the sun gear 270 the carrier 287 — > the 
inner teeth 289 of the gear forming member 288 which is 
integrally formed on the carrier 287 the shift gear 291 
of the shift gear support body 290 the shift gear support 
body 290 the proximal-end portion 114 of the sub 

transmission shaft 116. 

Here, decelerated power is transmitted from the 
intermediate shaft 269 to the sub transmission shaft 116 
by way of the planetary gear mechanism 266 so as to perform 
the creep transmission (ultra low speed transmission) . 

Further, Fig. 14 is a view showing the sub transmission 
mechanism 47 as still another embodiment. The sub 
transmission mechanism 47 is constituted by interlockingly 
connecting the sub transmission shaft 116 to a distal-end 
portion (rear-end portion) of the main- transmission main 
shaft 58 by way of the planetary gear mechanism 265 and has 
the same basic constitution as the constitution of the sub 
transmission mechanism 4 7 of the above-mentioned embodiment . 
However, the constitution of the sub transmission mechanism 
47 of this embodiment substantially differs from the 
constitution of the sub transmission mechanism 47 of the 
above-mentioned embodiment in that the sub transmission 
mechanism 47 of this embodiment is not provided with the 
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«' a, 

creep transmission planetary gear mechanism 266 and the 
intermediate shaft 269 and has no creep transmission 
function . 

That is, in the sub transmission planetary gear 
mechanism 265, the cylindrical shift gear support body 281 
is fitted between the outer peripheral surface of the sun 
gear 267 and the outer peripheral surface of the proximal-end 
portion { front-end portion) 1 1 4 of the sub transmission shaft 
116 in a shiftable manner in the axial direction by spline 
fitting and the shift gear 282 is integrally formed on the 
front outer-peripheral surface of the shift gear support 
body 281. 

Then, by rotatably manipulating the sub transmission 
lever not shown in the drawing in the longitudinal direction, 
the shit gear support body 281 is shifted in the longitudinal 
direction so as to perform the sub transmission manipulation . 

In this manner, when the sub transmission lever is 
rotated in the rearward direction, the shift gear support 
body 281 is shifted to the state in which the shift gear 
support body 281 crosses over between the outer peripheral 
surface of the sun gear 267 and the outer peripheral surface 
of the proximal-end portion (front-end portion) 114 of the 
sub transmission shaft 116 and hence, it becomes a state 
in which the sun gear 267 and the sub transmission shaft 
116 are interlockingly connected by way of the shift gear 
support body 281 (a state in which the main-transmission 
main shaft 58 and the sub transmission shaft 116 are directly 
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connected) . 

Accordingly, in such a shift position, power is 
transmitted from the sun gear 267 which is integrally formed 
on the main- transmission main shaft 58 tothe sub transmission 
shaft 116 by way of the shift gear support body 281. 

Further, when the sub transmission lever is rotated 
in the frontward direction, the shift gear support body 281 
is detached from an outer-peripheral surface of the sun gear 
267 and is shifted to the outer-peripheral surface of the 
proximal-end portion (front-end portion) 114 of the sub 
transmission shaft 116 and, at the same time, the shift gear 
282 is meshed with the inner teeth 279 which are formed on 
the inner peripheral surface of the shift gear forming member 
278 . 

Accordingly, in such a shift position, the rotation 
power of the sun gear 267 which is integrally formed on the 
main-transmission main shaft 58 is transmitted to the 
proximal-end portion (front-end portion) 114 of the sub 
transmission shaft 116 by way of the planetary gear 276 which 
is meshed with the sun gear 267 -> the carrier 277 -> the 
inner teeth 279 of the gear forming member 278 which is 
integrally formed on the carrier 277 the shift gear 282 
of the shift gear support body 281 the shift gear support 
body 281 ^ the proximal-end portion ( front-end portion) 114 
of the sub transmission shaft 116. 

Here, decelerated power is transmitted from the 
ma in- transmission main shaft 58 to the sub transmission shaft 
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116 by way of the planetary gear mechanism 265 soasto perform 
the sub transmission. 



Industrial applicability 

(1) According to the present invention described in 
claim 1, the PTO casing which incorporates the PTO 
transmission mechanism therein is detachably mounted on the 
rear portion of the transmission casing and, at the same 
time, the PTO casing is mounted in a state that the front 
portion thereof is housed in the inside of the transmission 
casing . 

By detachably mounting the PTO casing which 
incorporates the PTO transmission mechanism therein on the 
rear portion of the transmission casing in this manner, it 
is possible to easily perform the assembling operation and 
the maintenance operation of the PTO transmission mechanism. 

Further, by mounting the PTO casing in a state that 
the front portion thereof is housed in the inside of the 
transmission casing, it is possible to miniaturize the 
transmission casing (make the transmission casing compact) . 

(2) According to the present invention described in 
claim 2, the proximal end portion of the lift cylinder is 
pivotally mounted on the upper portion of the transmission 
casing, the lift cylinder mounting portion is formed on the 
lower portion of the side wall of the PTO casing, and the 
lift cylinder which performs the extension-and-contract ion 
movement is interposed between the lift cylinder mounting 
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portion and the middle portion of the lift arm. 

In this manner, by forming the lift cylinder mounting 
portion on the lower portion of the side wall of the PTO 
casing which is mounted on the rear portion of the 
transmission casing and by interposing the lift cylinder 
between the lift cylinder mounting portion and the middle 
portion of the lift arm, it is possible to allow the lift 
cylinder to take the vertical or substantially vertical 
posture and hence, the stroke of the lift cylinder is made 
small whereby the lift cylinder can be miniaturized and, 
at the same time, the power loss can be made small. 
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